Abstract
121
On the basis of: 
235
The Panel will also take into account in the current assessment its previous opinions on Dietary 
286
Protein content of breast milk during the first year of lactation 3.2. ( 
305
The true protein content of breast milk gradually decreased from the first week of lactation, being 306 about 1.0 g/100mL (corresponding to about 1.8-1.9 g/100kcal) by the third month. 
307

313
The mean interval from birth gradually decreased with the increasing content of protein in breast milk. 
321
In the context of the DARLING study, Nommsen et al. (1991) assessed the composition of breast milk
322
in samples taken at 3, 6, 9 and 12 months of lactation in healthy mothers of term infants. The gross 323 energy content and the total protein content of the breast milk samples are given in 
333
The Panel notes that the mean content of true protein in breast milk by the end of the third month of 334 lactation ranges between 1.3 and 1.6 g/100kcal, tends to decrease thereafter to about 1.1-1.4 335 g/100kcal by the end of the fourth month, and tends to remain fairly stable thereafter.
336
Dietary protein intake of infants in Europe 3.3.
337
Data on mean energy and protein intake in infants living in Europe were gathered from published 338 studies (Table 4) . Details about the dietary data collection and on the assessment of breast milk 339 intake are given in Table 5 .
340
Data on mean energy and protein intake in infants living in Europe were also gathered form dietary 341 surveys for which sufficient data were available in the EFSA Comprehensive European Food
342
Consumption Database (Table 6) 9 .
343
From the dietary surveys available in the EFSA Comprehensive European Food Consumption
344
Database, mean energy and protein intake from formula and from CF in non-breastfed infants, and 345 from CF only in (exclusively or partially) breastfed infants were also calculated ( Table 7) . Mean 346 energy and protein intake by food group in non-breastfed infants are given in Tables 8 (for infants 4 347 to <6 months of age) and 9 (for infants aged ≥6 to 12 months). 379 for infants aged 6 months or older was reported in a German cohort (DONALD study), in which the 380 proportion of breastfed infants was the highest (48%) among all the studies available ( Table 4) .
D R A F T
381
Mean protein intakes from all sources were beyond the PRI for protein for infants aged 6 to 12 382 months in all the studies.
383
In the dietary surveys for which data on (exclusively or partially) breastfed infants and formula-fed 384 infants was available separately (Table 6) , mean protein intakes were systematically higher in 385 formula-fed infants than in breastfed infants, as previously reported by others (Heinig et al., 1993) .
386
Breast milk was assumed to contain from 1.4 to 1.9 g of protein/100 kcal, depending on the survey.
387
The lower mean protein intake reported for Bulgarian infants could be explained in part by the 388 assumed lower protein content in breast milk (1.4 g/100 kcal). The protein content of formula ranged 389 from 2.1 to 2.7 g of protein/100 kcal, depending on the survey and age category ( Table 7) . This is 
393
In breastfed infants, mean protein intake from CF ranged between 3.7 and 6.0 g/day in infants aged 4
394
to <6 months, and were already well beyond the PRI for protein in infants aged 6-12 months (about 395 17 g/day). In formula-fed infants aged 4 to 6 months, mean protein intake from formula ranged from 396 6.5 to 12.0 g per day, whilst mean protein intakes from CF were about 6 g/day. In Bulgaria, where 397 mean protein intake from formula was the lowest (6.5 g/day), mean protein intake from CF was much 398 higher (9.8 g/day), mostly coming from cow's milk and dairy products other than formula (Table 8) .
399
This is due to a replacement of IF with cow's milk (rather than with FOF) at the time of the 400 introduction of CF. In formula-fed infants aged 6 to 12 months, mean protein intakes from CF were at 401 or beyond the PRI in all countries. The contribution of formula to total protein intake varied widely,
402
being lower in countries (Bulgaria and Denmark) with the highest protein intake from cow's milk and 403 dairy products and from meat and meat products ( Table 9) .
Whenever the data available allowed doing so, the 5 th and the 2. 
410
Contribution that a FOF with a protein content of at least 1.6 g/100 3.4. 
418
that the protein content of (infant and follow-on) formula in the European surveys available (from 2.1 419 to 2.7 g of protein/100 kcal, Table 7 ) was higher than the minimum authorised. FOF with a protein content of at least 1.6g/100kcal www.efsa. 
433
Application submitted by the food business operator 3.5.
434
The applicant provided two human intervention studies aiming to investigate whether protein content 435 in formula to be fed from three to 12 months of age that is closer to the protein content of breast milk 436 during that feeding period would lead to growth rates more in line to those of breast-fed infants, as 437 compared to infants fed a "standard" formula. 
450
The macronutrient composition of the intervention and control formulae used in the US and the Chile 451 studies are outlined in Table 11 . Threonine  mg/100 kcal  77  94  141  84  137  Tryptophan  mg/100 kcal  32  31  31  34  57  Tyrosine  mg/100 kcal  76  52  68  69  113  Valine  mg/100 kcal  88  94  137  102  168 
452
458
The applicant states that the tyrosine and phenylalanine content (calculated as sum) and tryptophan 459 content in the intervention and control formulae of the US study were slightly lower than required by 
463
In the Chile study the intervention formula also contained 2 x 10 7 colony forming units (CFU)
464
Bifidobacterium lactis (CNCM I-3446) and 2 x 10 7 CFU Lactobacillus rhamnosus (CGMCC 1.3724) per 465 gram of powder formula, while the control formula did not contain these bacteria.
466
The intervention formulae in both studies had a whey protein-to-casein ratio of 60:40.
Human intervention studies 468
The two randomised, double-blind, controlled intervention studies were conducted in Chile (Inostroza, 
474
(n= 76 and n = 112, respectively). In the Chile study, only infants from overweight and obese 475 mothers were recruited.
476
In both studies, the primary outcome was weight gain between 3 and 6 months of age. Secondary 
480
Statistical analyses were conducted in completers and per protocol (PP) in both studies. In the US 481 study, 10 infants in the intervention group, 10 infants in the control group and 7 infants in the 482 breastfed reference group discontinued the study. The numbers in the Chile study were 23, 11 and 483 11, respectively. Reasons for withdrawal were provided.
484
Despite the original protocols foreseeing exclusive formula or breastfeeding up to the age of 6 months 485 and the introduction of CF thereafter (control formula was allowed from 6 to 12 months to the 486 breastfed reference groups, if desired), small amounts of CF were provided to some infants from 487 around 4 months of age onwards. In the US study, a total of 9 infants consumed >4 teaspoons of CF 488 per day before the age of 6 months and were excluded from the PP analysis. In the Chile study, CF in 489 amounts > 4 teaspoons per day were introduced before 6 months of age in 66 infants (28 in the 490 intervention, 24 in the control and 14 in the breastfed reference group), who were not excluded from 491 the statistical analysis.
492
The information provided in these studies did not allow the calculation of energy and protein intake (232) 902 (184) 589 (149) 606 ( 857 (179) 546 (133) 606 (124) 13.7 (3.3)
18.4 (3.8)
months
Low-protein formula
Control formula 76 78 719 (239) 725 (241) 462 (153) 487 (162) 11.6 (3.8)
(5.2)
Chile study 
500
The mean volume of formula consumed by infants did not differ significantly between the low protein 501 and the control groups at any time point in any of the studies. In this context, mean energy intake 502 from formula was comparable between the two formula groups whilst mean protein intake was 503 systematically higher in the control formula vs. the low-protein formula groups in both studies, as per 504 study design. The Panel notes that the mean volume intake of formula in the low-protein formula and 505 control formula groups in both studies at 9 and 12 months of age was high.
506
The results of anthropometric measurements in the low-protein formula, control formula and FOF with a protein content of at least 1.6g/100kcal www.efsa.europa. points in absolute values and as change from baseline) generally followed this pattern in both studies.
513
In the US study, both formula groups showed statistically significantly higher weight gain and higher
514
weight and length in absolute values at different time points as compared to the breastfed reference 515 group. In the Chile study, the low-protein formula group and the breastfed reference group did not 516 differ significantly in weight gain, weight and length. The concentrations of serum albumin and BUN
517
remained within the normal range in all groups during the intervention in both studies. Reported 518 adverse events were similar in the intervention and control groups.
519
The Panel notes that, in both studies, no differences in growth patterns were observed between 520 infants in the control vs. the low-protein formulae, including the time period of 3 to 6 months of age 521 when the formula was fed almost exclusively. In the US study, growth was higher in the low-protein 522 groups as compared to the breastfed reference group, whereas in the Chile study, infants in the low-523 protein formula group had a similar growth pattern to breastfed infants. The control formula used in 524 these studies contained 0.35 g/100 kcal (US study) and 0.90 g/100 kcal (Chile study) more protein 525 than the current minimum requirement for protein content of a FOF (1.8 g/100 kcal). In both studies,
526
at all-time points, the difference in mean protein intake from formula between the control formula 527 group and the low-protein formula group was 4 g/day or greater.
528
The Panel also notes that the studies submitted were not specifically designed to meet the regulatory 
534
Comparison between the human intervention studies provided and 3.6. 
538
In the European surveys which allowed calculation of mean energy and protein intake from both 539 (infant and follow-on) formula and CF in formula-fed infants, the protein content of formula was 540 between 2.1 and 2.7 g/100kcal (Table 7) . The lower end is close to the protein content of the control 541 formula used in the US study (2.15 g/100cal) and the upper end is close to the protein content of the 542 control formula used in the Chile study (2.70g/kcal). Mean energy and protein intakes from formula 543 were, however, lower in infants aged 4-<6 months in the European surveys than in infants at 4 544 months of age in the two formula groups (low protein and control) in both intervention studies (US
545
and Chile studies). In infants aged 6-12 months, mean energy and protein intakes from formula in the
546
European surveys were about half (or lower) than in the US and Chile studies. This suggests that the 547 contribution of formula (vs. CF) to total protein intake in the target population (infants at the time of 548 the introduction of complementary feeding and up to 12 months of age) may be lower in Europe than 549 in the intervention studies provided. Therefore, the impact on total protein intake of lowering the 550 protein content of a follow-on formula to about 1.6 g/100 kcal would also be lower in Europe.
551
However, direct comparisons regarding total energy and protein intake and energy and protein intake 552 from CF between the European surveys and the intervention studies provided cannot be made. FOF with a protein content of at least 1.6g/100kcal www.efsa. 
D R A F T
Conclusions
